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During uniaxial deformation the structure must be relaxed in order to allow the Poisson contraction. The relaxations were made by an external procedure utilizing the Hellman-Feynman stress tensor [6] computed by the Abinit code.
Computation of Elastic Moduli and Theoretical Strength. Young's modulus can be computed as
where ε is the relative uniaxial deformation, ε = − a a 0 1. Similarly, the uniaxial stress can be evaluated as
The bulk modulus and the hydrostatic stress were calculated according to the relations
and
where v is the relative volume v V V = − 0 1. Both stresses approach their maxima at the points of inflection of E total ( ) ε or E v total ( ) dependences. If no other instability appears before reaching the points, their maximum values specify the corresponding theoretical strength values σ id .
Results. The experimental and ab initio values of primitive translation vectors and β angle of the B19' structure are displayed in Table 1 . The ab initio results predict slightly larger values than those found in experiment. This overestimating of translation vectors is a typical effect of GGA pseudopotential type but the related errors are smaller than 5%. Table 2 contains the computed values of the Young's and bulk moduli of the martensitic B19' and austenitic B2 structures. As can be seen, Young's moduli of B19' are higher than those of the austenitic B2 structure for all the directions studied. These results are in contrast with experimental and finite element method (FEM) values, which predict Young's modulus of martensite to about one-third to one-half of that of austenite [7] . This can be explained by the fact that the experimental data were measured on polycrystalline samples at finite temperatures, whereas the atomistic model does not allow for any shear deformation of martensite variants, and 13 Fig. 1 . The martensitic structure (B19') of NiTi alloy with marked crystallographic directions.
